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(ST) iMVi] 

Jiwmsn&y- K 3 ^. :r 2 ttfitT*it 

O T 6 . 




I 

13 C * « «: * V 1 1 J jt r 4 I S « II t t Jl C T * # if 
-y ^ t Uni * « 2 O »^ y ^ TRitT 4 d « ic . 

a^t«/:t*K2oe-y^T»nT4 tAic. u 
(0^9 3) n^Qi s/^(:2£c«9«iii<rasi:is 

E • J - H « w » ( i * in ^ V y O CP nt < t t - IC ■ J 
£Kmte«L. «E:rtg-r 5 KWt^^Ca^TKE 



f»m^ 6-306653 

2 

nEC«&t;fiE«a»f..,y^;^5^a^,,,,^j^-^ 
«ikT«iA(r. nE»fi«:^^nt< ttaaitamT* 
-fc^«ikKn€KaT*it,t»igcaittt*A{5T* 

fiEtttIltT#»J-r5KBi:X9l3E';-Fdnc« 
«E»«X(fT. WE^lnv HtrRE.;-htt5^-f 

10] -f >:fr- .J - H » 7 7 - g - K k; 

BE7 7f-«;.-.H»«.J-Key^i:»tTWE-f > 
nE77 5-V-Kiec-«^t5i:j5C^«^tL/-C it 

«E775-';-KBtf)»;-Key^ (P.,, ) tnE 
ft«0«ltttBlC«it&iaE*J- KOff S (W) tittQ 
• C< (P... my,} . *»:3CE<>r-'J- KBBO'i 
-K^y5^ (P..) n«JRE77f-V-Kr.O';-Ktf 
(P... ) OU^tf^tyf- (P,.-P... /2) 

I 2 J I 0 C/tll 1 1 EttOV - K 7 

sui:sEii«oeattccT;i9«KfiL/^±T. n 
■ j:-'^^ ecct/i^T. nE»t<i;nLTx 

;^tffV»V-K€«ttT*«20Xv^>5rri|fc%Jl 
(It«qil 3J BSm i 0 Xft\t \ lECO»J-K7 

r ic » I c C . e ift t ?t O i: (R i: - V r: ft i 



( 3 } 



J 

t^iK 2 o^u turner i^tttxHt. 
e B« t «t C t H« T * - H 7 U - X. o««;y 

atttoiT ft c 6 0 «c«e e 15 c u c t * n a 

( 0 0 0 1 ) 

^7 raa nit u/t*irt€«L;i»*«» 

-(0 Q 0 2) «^«KO^ '7 >^-f >>j^<ci:r» 

I 0 0 0 2 J j:, T. 
?t w ^ «> • 5 r - T . c . 



• c e 6 £ •> 



r 0 r T 4 r 4 I : r, ^ a T ^ « ^ ^ _ ^ . 
( 0 0 0 6 ) 

(ll^«/)»ICftLX^tT4ai|J Lft'oC. »15l7it/>' 

-^r-;- J- OK 7-7 h/>f-toft«n»m«a^ (/t> 

7) OK7'7^drx->TL2'j. 
( 0 0 0 7 ) -«ir*»«:^v7<059/^r HOK7 

Ke«>fKa icitCTft j: ^-y^-»r- K 

octt/t^ ->€ttitr 4«:M««Jsi. loj^exc. 
*«'^7?v7t«n>iKa««Tis. «LjSffraaon . 

TO A lt*«K < n: ft 5 1 1. 5 Bf.a Art** /t. 
( 0 008) 5.^. Cnt«RTft/Si>C^.y7««i:' 

€Bft c f^''^A.<9nftm. CtfD«iiTi:ep^;?i«s 

LC«fS«€WTftf^< <ortttt:«^ U. tHADXh 

(ooosi ±ccAi:cj^Ta « n/t toT 

^ ft»«(t«».&y*oKi»^e&c;'i- f 7 u-i.o 

Ci8^tt€lfKTftCttBr3dTft. 
(0010) 

(aa t«ttTft ±EcimisTEwft» 
ettf Cft ccjr;:o«RTftc trt^te ft. uatui 

tfrLTSm;»f ««nft y - fc. i;E»*«^ v 



t i ) 



tft C t €»atT^> OCT**. 

~ac^«^tt^TaoQTfta. 

:00 15I Zft. »««6RBORMTIS. inJ2Jt3f 



I* K 6 - ; c 6 e s 3 



(001 7).ir^. ««niio£ecRT.Tii. 
T*a. 

(0 0 1 8J s/i. iffsvi leaoR^-.,-. 

XlC^ttafiK'J-- Ko«2 (W) to*fi«L< (P 
<P..) ^'BGT'jy-.j-KBO'J- Kev> (P 

... ) ottiftitcoev^ (p..«p... /2) Tftac 
6 *»atra tCT^a. nt. o««i2iattoA 

^^€R^« 1 OXv^ >irx«i. ecu I <?5x vf'> 

ii f aw2oxy ^>5rii|^enBrac tet»at 
ra t«T*«. 

(0 0 1 9) a:>ClIl 3e«C0Rf?TU. l^eiR 

tt a^ ^ «a/).a:j 2 n/in I ofiM t M 2 ^fiM 

K«5««irxaj:i';-.F/^f->eartTa«j- K/^ 
^->«rtist. «i2a2<oi«i:. >»r^<ttine 

«ii?oKtte«ic(2«raiiRfi/t^->tie«Ta 

^'TfiiZ'J-- »'*'^^->t KK««>tf ->»»ff«sn 

a,t*ci2xio«nrii:Kji2tf>fiwfceflieTa« 

tZtft. niEm 1 CSi<Ac;a20S4«CTKBM« 

*a. 

I0 0 2 0 I I/i. Ilflr JI J 4 RCORWTir. HicU 

» . w £ J5 1 I !c K c - K 7 u - <L c c; j4 7? ;: 
^ ^ ' * . s M . m L i: /H! J2 V - c 1^ c 
c ^ t - K 5 - ^ t r: T i - r /• c - > ■ ft 2 



( s 

7 

1 0 0 2 2) sn:. 1 eECCftflTli. IDEA 

ERfilBiSZItflJ. nE»J- F/t^->o«5eai:* 

^fta^T* tOT* ft. 10 
(0023)jClC.II«ai7 ECOR^lTri. nEfl 

ae« I 4 RBoy - H 7 u-i,«>Bje;jtti;jinT. in 

( 0 0 2 4 ] 

Keu - Ksc;cac int>T?ieG8r c t/)tTe ft;i 

*5'»rRXT*C t>i«»Ilfti:ntO. HfiE«KtOTv^ 

€ a € n /t E « € li n I c « « T ft /t e c ni: X -3 T t a 
fiti«m±stf ft c^>)C7e. zftf^nnsm^itn± 

- K Olftii t a ft *-»t9CF5 ^ C t *>'Tt ft . ^-3 

T. MJiAtnivjn^^&jffueaTftMatctt'KTM 
( 0 0 2 6 ) s/t. a:K«4S«0p|{9it:xnir. fiie 
€ »j c 0d iiQ t: j: i) M a r ft « ft c It T ff s 03 m a f t 

frBft C ^/)tTe ft. S/t. tf:X9 S EBORMtixn 
li. K«t UT7-f r €mi»liC^ICX9. «l2L/i« 
a/T H ^ - K ftB©0««« (ffl L t • fi <e 

. Cff 'J C 4«<Te ft. 

( 0 0 2 7 J zrt. mxmssiu^HmtzjirMt. as 
s«Tft«niiit'<T. <^a»«x^xz«d[ -Nonit 

€«ft«Ct7 i C t»'T e ft. S/i. 7 ElttfD5!M 



t 

C«/tv F0)K77H:k.Ut.>-Kok7I,% 
»«XI1. ttftitt. ll»;il|&yt?it»llEKr«c 

*»B»«Kie2nft/tf5. S«fcif ^* - 

Tftft. . ^ 

( 0 0 2 9 ) tn, uaiaBRBORwcinir. -.^ 

< * ^'•tl/TBBCftDtttttWTftlsa^ tE- t 
/t1*«>€Bfc»ftC4ICX9. JT'^Ya KBlZBijJCTftA 

flTBtmscBPucjHuir ft c f?j <mftiuat>75; 
^:^-^*ft;i<5. «ft««€»*cff^ctD»T« 4. 
1 0 0 3 0) II«99E«c5R«i:j:r,ir. fjF! 
I«T. ^ff^W K^'J- Hdt^^-f Ujr hv- HS!> 
r-r >5^tttBliTa»tii:»«Tft/iiO. 
«CB«/tv - KiOBBfiBtRi - ^»<xe 
ft. Tft, U:XB I oavnJtBi 1 RBtfjRWiCjrn 

- F iio y - K V ^<>H^ t < BB « nr I* % ft . 

>r-';- FBAt:£jKf9UBB2nfti^««K« V 7<n 
BB/W KOat!Bev^)>«'l*« <TtCncwC2^ft 

ctft«Te. AoBK»ttdqiRr)criR2nft 775 

BBBtrtl^etf ft C tJ>«Tf ft. Sfc. BB»<775 

HBcftftjnftc tc-t 0. coaetnKii 

BB^UTBt»ftCd«<Te. iniCi tUBfSt 
(•iJb < « ft C t A< T ft ft . 

^003 1) trt. a:Kr% \ zQnoRmzxna. b 

Cat/t-tT*«C«UT/v-7Xv^>5^t«^Cfc 
a«BltaS€B.<BI»OSBtB< L. Xi: 
B2*>Xvf'>7HtCJ*viTV-HBtta«i:T;i^ 
€l2atftJtTB lOIy^>5rxBA'H7 L/t«Mi: 
ltLtXv^>ytfi^CfeiCX'5. BBA<-*cni:« 

it«nit';-Kt«nTft c^»«Tft ft. 

(0032) CiT. 'J-KtiSltrftPtC'j-KiTje 

ft'iUfiTft c dirre Civ. ji-^t. riv«is«€Bi»ft 

BV-FtfvJ^tBkr-yf-ftrftCtftJTtft. 

( 0 0 3 3 J dCftrt<. qa/>'Bils nft -J - F Ti: ft 

2 t » L k»«B €«T ft Bfl fe «i:x V ^ > rc9 

^ ns » V f- o - t iw: j«t T 4 c £ t e «• . l 
4 i: ^ ie c ^ -t «: « : c i ^ * > r r * :: J9 ^ r ? 



(003O ^ft. » 355 13 2«<o««i: inir. « 

M«»CJt9. BlI2n4 'J- K/X^ — >oV- Ktf^^ 
f 0 0 3 5 J ««/1^->CrtX«ICiiV»T«2 

( 0 0 3 6 J tJ-^T. ±J2«J: ilZ'J:- F/X5->tf)« 

>^5?e/^5- n ft i:ticx9»fx*jo« 

*»*Tt ft. 

(0037JXI:. aacqusj^Mi TCRojifiirj: 

{ 0 0 3 6} 

aaitiRtTt»ft. B ns*»«k«a 1 oifjfB^ji' 
( 0 0 3 9 J &caicingnftj:^,c. ^iiceaxicjt 



*^«^« -3 0 6 6 52 

IC 

( 0 0 4 0 J i<7:^t.;-rsKff7,r. ^mit^yrzc: 

ftUrnt LTSnUTVift. CCS ^i;. rf.^^ r y 

~i»*Teft. , 

(0 0 4 n S/i. -f>t.y-KB3.t»«»^.^ 

v-F 3is?Rr)icfitttn;tmiit2nTi»ft. t 

t:. ftv-K3i:tt»t^n/t7 0^-'j-KK3 bo^ 

anxi^ft. iLttutttanitv-K 3IS. frocir.a 
sn^nno. v*t>ipft«;-H.3r>.y^w ^^^^ 

U Tv»ft, 

T^»4. coititara^u. *«ct^ v 72 ccesu 

11. ♦•I^f^y 72fl3J:«i:iiViTIS. 

^ftB^«5niiKii,4 uESinTiiaviimtd anr 

V»ft. . 

(0043) ±eMit«ll4ll. »i«(«^v7205« 
MvK6*>lcl5B (CB) t««tL. CCCffrt^^O 
30 (O*. ftCfiHT^rT) D^. « C i ;c 6 9 0)ieSI 

ETOSg'ttt (BP. «B)WT*T) ttTT. 

^efti;fic29oattB>ttia<*j-K SIS tilt «a4 

V 7 2 OW«iCB (±B€»<S£a) tf?lt« 

&t/s»Bfsti«i±arfftCd/)»Ta6. s.r;. i?ita[is 

I o«fifjtfii^atrftC4fl»Te. Ri:nif. 
ff ffS^ t *; 4 9 <n'>r^ < t t^ar 9 t »«: 
M ih « If < A' ^ fl c T 4 /i , X ;< 5 I 0 d r 3 y.r 

/?. f li It t I C 'J- T e i . 



( ? ) 

1 1 

> t - 'J - F K * tf> 'j - K ^ ( B * . X- cn P . . T 

n: r ) H T 4 7 9 5 - 'j - K K 3 t> O V - K V 

K tr V ^ P , . II 7 ^ - 'J - K O 3 b o - K V f- P 
... <OM*>t*0 tr (p. .-p... /2) tUi^^i, 

nTt>* <p.,. **w) . 

(0 0 4 6) ±COJ:f>IC. 7'?^^-»J-H«f3B«'J 
-KtTv^P... IC«LT-f >'J--'J-Ktt3 t^'J- 



• «/^ V K 6 ^R^3t\£yf•n*t^^^ < x cnt:«cs 

Ci:/)iT«. 0 t^y.#9i:BIIK2n%7 

9^-';-HII3b («S9) Oy-KtTr^P... 12 

( 0 0 4 7 } ^nmmizm^mmi^^m 1 12. « 

'^•yH6t<>^-»;-KB3 W WIC 9 < r 8 € ?l 
«IBt/iJtT';-H3€5rLT»«»«J OlCff JRT* 
WtttanX^^S, RoT. K0*«;-K3& 

30U-f79K%««/XyH60U-r7'?H:ftb'ir 

1 0 0 4 8 J Jl«tnci2. »2t:«TPITl2. JO 
v720PAC«CanTt>4ag/^v H6€9<'t8 

G9 c«iif»»v72onmasi:«ieusLTwi$. x 

^. t93 ICirtane^^lC. SIf H 6 V 

r2on«asiceaenT^»««fri:i:. sxnes 

«UTC«/1:r H6 t7-f T8 K 3 t/iMTfl 

<>. Xt:. S4 tcman^^ ^i:. n8iffR«?tr:i 
118 9 t«a(t^-y 7 2onnfiiii:efiT«C6 ti <o 
« d « . 

C00491 ZOJitiZ. ;i«MvH6tJ-h3At; 

9-fr8€Ji!i»T«i«fflTCt/)«»iittn:*;di:i 
0. X8(jiK 1 0 ^«ii««a t to7 v^>;^ii«i*i 

79»-se«n»r»j5S^ou'f79K(:««i:a5* 
c^/><r5i. ir)T. **«a:z:€«v.4::--f8i 



t : 

( 0 0 5 11 0 5 7^589.:.;. K«nr;«C«,;,S 

«; V - K I I tpjfir «rE s izt. 

2.12. l5mX4.2 7 0-r5O';-K 7U-i.|iWT;: 
0. a?t*«>«»l2«ltUil»i:Ti»tf 9cO«5 

(0-0 5.2 J 2irnuri2r«rB6i;.T. 

i 3 (fi«T%T) -^^^ ^ 

(00S3J iaoiiizTa^i 3n<Eis?nii. 
«v»T«M I 2CJiLT/\-7x >;^«il imio 

9x,fKXTr^>4rtticj:fj«Mi 2i:«ur/\-7x 

t^f'>5^01tff -art** <H5 

t80Xv^>5^»«%«v.*c^t,fJt|r**> . Zft 
(0 6TattCTm2n&IC5^} OS 2 AC. SIM 2 0 

«swo4i>^0'>tis (w/2) tntftjt^ a:t2nT<.» 

(0OS4) CO/\-7Xy»>5^l8Jli>t|i7L, -77. 
^ I 3 eO'JIfcw^/tUatB? JCiitT. wO«»TI2. 

;9fi90ffsA{ssi 4&a^uK-;t.}($A(£a i so;^ 
erwT) st/s-j Z'y9 > crizji 0 ^cymz 

10 0 5 5) iCOZ^CA-^Xyf-^^cart^HT 

T%. fSitxesB ciRsn^^ tcmxo'i- K 3 oe 

1 5i:7X7 I r <cieTmT) tK:Juft±T. ;o 
114 1 2i:iiuxx v^>;rc«tt7^. 
(00 56J ±iaoi5i:^x^i Trt-cftanifc. 
mt'Tin i2i:nuxxy*>7'0« imns, yf- 

/iQ««ino8B»ei»5T*. cnicjio. a59<:^^T 

';-K .ioffi;x»tt€Ht/t«SO'i- k 3 tJl«r i 
•i-F7u-^iii>tK(it2n«. «. <:Bi:ccxc 

O V - K 7 U - I I OIK J e C ( V - K 3 O K It Q 

( C c 5 7 ) c o i -J «; e It £ r - K r > - I 1 



( I ) 



[ 0 0 5 8 J CwT. y-FevJ^^SW I ZOtiSt 

«iST4n(c 'J - f-' 3 ot^ V 1 2 o«»r: J: 0 

100S9J ii-i;)!. »e9;J«KisXen*';-H3T lO 

( 0 0 6 0 J /Si. AttrWtUTIi. -««Cy-Ha«t 
LT«V»«> nTl»*|f /50. lU: 0. (111. 0. lOiiOSMt 

3 bac;«S 9 vf-P.., €0.rOn(p... • 

). lO.i) . -f >^-'J-F«3 aW«/J*ey^p..eo. 
)Sas (P.. -COS..) 6T*Zt*>«Te*. S/t. C/i J9 
MS««OXMT»a7 9^-';-KS3 b&c;»S9<oc 
l-eyf-P.,. SP. JS.«(P.., -0. ISit) . -f >^-- 
J - « <Oll'h^y ^p,. (O.eTSai <r..-0.9T 

»ev^P.;£0. tflii (P..-0. lO.i) tT*C4«*T 

r *. 

'0 0 6 1 ) -7!. Rfi90K/aQ«i:ttlT^> t. R 

-fcoft^^^n*. HIS. c«>06ic*yn&vx9 I 

-J- Kf6/a?y/5Tis. n ff « jRa*^: % 
5 ? e n T z t r it t - i . 



M 

^ 2 0 tJBfiTii:ii. Jtrtai oi:n:ar.*^*r^|. 
2t«aT*. 

(0063J C<?3&««21, 22 li. Mtzt^.ziZ 

i:Ai:w/2i:tt«2nTu*, m. fi«M2 1.22 
w^i:^ r?«C9offs»j^ttw^«c*Antf>fii:^ 
C0 0 6 4 J mi otz^tn^n iiomuz m, w^l 

It4 2 70< - ICJ: 0«C«nT 

ISO. Xy^>^rjfljjgtV»l2ri>An5tt«Ce5t* 

'^■*"^*-^:<*J:'3. *BttCiitfti:';-F3 tP; 

-«tto«j-K/<^^->2 3»<iKitsn/i«*:tgnT 

t*rx9. -«0tt«O'j-K/l^->2 3i:iS«g9lS 

(:*0««»tw/2 t$tlTi»*. A, B<»'2 5Ta;T 
O«CKR*5VlT«0. y-KM^->2 30«iti|C 

coo 6 5 J o 1 n:««n*» 2 0»K 2 2 

»S. ^•5 4 2 70-f W<0'J-K7U-Z.«iqi:«Lry 

coRS/^^-> 2 4ll■atttf)/^^->iBtJtt^r 
(0 0 6 6 ) JbieMfit en/^M 1.43SU2 1 2 

0«M22IS. C:«iJkr>ll2S, 2 6 %JilWT(2««#> 

2nooKftftt>anri6«n*. Cfl5»i&t;«2tf> 

BH2X. 2 20lf «Ctta«)n«MvtTa«t 

TtJ:<. «>!iCac^«?»*UTVJSV.. 81 lit. 
« 10SU2 1 ^m20)SM2 2^d(«62n/!ittfff 

(0 0 6 7 ] ±ieo^ I OSM 2 I ^9 2 

2 2 t/>i|t e S n/ittBT. »2tf5itll 2 2J;»C'K2n 
Ti.»6«Byt^->2 4IS.'»lO»«2 li:«K2n 
Tv»«'J-K/<^->2 30««»8«rtC.BO±rJC 

10068) CI 3 IS. •;-K/^5->2 3t?»€/^^ 
->2 4dA<B/'iO to/t«a€ttXUTir.T«BCT 
^0. 5/iS:4:2';-K/<^->2 3d»e'-f-> 

2 4 ^ ft* f 0 & r G t C X L T T. T K S T 

* . ft E <^ -^'/i' v j: t . tf « ^ e w / : r - • 

''■'*-> r i c " 'J c *5 -r fs w / : r. 3 #5 • r - - 



( 5 

li 

{ 0 0 7 0 J ^leoji^n:. rjtJB«i:j:ofiift?n/i 
n/i«tt^nt*. x/t. SB I 0i:irT'i-K/^f->2 

89^»AaSlljR20SU22tCftll2n<5»6/^^ 
->2 4O«C(2fl|rcj;0(/ti&inft. BIS. CORK 

«a^crKizR«e 9€F«ic«aT4ct/>'iTitt/i . 

IO 0 7 2 J ±eOJ: ilCV-KJBfillltRJBT^C 

ft) n* «viT •J-F7u-i.ii^j|ia 

X 6;>S6B2oe«v»Tfieiui:-5v»TR«r4. 

»r«>^v >r/^y K»2 7 €»ttTft. 
(0 0 7 4 1 Sft. 091 7lC««nftX0C. 4L<lfiK^ 
y 7*2 V H 6 «««« nfcBCIJ. CO«l|/^ 

A^eaen*. c<o#y-f « Ka7ia«^AC»>*;>M 4o 

0 0-*-300r«t»Od«J8««nTJ5 9. SDl 7i:!n2 
S» ^'••>'CV»6, a^T. :r! 'J -f S »-n 7 d<C6T U'^ii 

(5aT*j:ieecnTi»ft. It). »a»»7 72i:ir 
« lilt isf? fjnr « -9 T'^ 7 • V rt« d J nri.* 4. i 
•1 . ± 12 o ?^ ^ £ ft ? :: s .» a • V r : * ft T 



£ - 2 c € £ < : 

II 

aen^iiicf vr2t:i:. s j £ icirj ^ ^ - r . 

- i i .:i5ft?nTu5';-F3 >r- - k gx •» 
a) *»ft*vr2(:i$r.arTui-i5,,.^ 

( 0 0 7 6 1 ±i20i^.:'J-K7U-z. 1 : 

^vr2±o««cflft:cfissnit. «itrBi s «: 

t*«»^v7'2Cffii7lf£T*. i/i. CO%Jl2 8 
( 0 0 7 7 ) Acijiij-f £ KCTll. m^9t9.yr 2 t 

- K 7 u-i. I J ff.ni:it»r iie»BM d u 
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JAPANESE PATENT I-AID-OPEN PUBLICATION NO. HEISEI B-306853 

[TITLE OF THr INVENTION] 
SEMICONDUCTOR DEVICE, TABRICATION METHOD THZrZZT , 
AND FABRICATION METHOD FOR LEAD FRAME 

[CLAIMS J 

1. A semiconductor device including a semi conduct cr chip 
provided with electrode pads formed tc have a first pitch, leads, 
electrically connected to the electrode pads by a wiring, 
respectively, and a resin encapsulate for encapsulating the 
semiconductor chip, wherein: 

protrusions are formed on the leads, respectively, in 
such c fashion that they have a second pitch different from the 
first pitch; and 

the resin encapsulate is arranged to encapsulate the 
wiring ccnnected between the electrode pads and the leads while 
allowing the protrusions to be exposed. 

2. A semiconductor device including a semiconductor chip 
provided with electrode pads formed to have a first pitch, leads 
electrically connected to the electrode pads by a wiring, 
respectively, and a resin encapsulate for encapsulating the 
se.T.iccnductcr chip, wherein: 

protrusions are formed on the l^acs. respectively, in 
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such a fashion that they have a second pitch different fror. tne 
first pitch; and 

the resin encapsulate has a thickness from a surface cf ^ 
the semiconductor chip formed wiih the electrode pass r.rt r.cre 
than a height from the semiconductor chip surface to each 
protrusion, but not less than the height from the semiconductor 
chip surface to the wiring. 

3. The semiconductor device according to claim 1 or 2, 
wherein the semiconductor chip and the leads are bonded together 
by an adhesive comprised of a polyimide film. 

4. The semiconductor device according to any one of 
claims 1 to 3, wherein each of the protrusions is formed in such 
a fashion that it is integrally with an associated one of the 
leads. 

5. The semiconductor device according to any one of 
claims 1 to 4, wherein the wiring comprises wires. 

€. The semiconductor device according to any one of 
claims 1 to 5, wherein each of the protrusions is formed with a 
bump. 

7. A method for fabricating a semiconductor device 
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comprising the steps of: 

forming leads each provided with a protrusion at a region 
where an outer connecting terminal is to be formed; 

arranging a polyimide film cn at least one o: the leads 
and the semiconductor chip, pressing the leads and the 
semiconductor chip by a desired pressure while interposing the 
polyimide film between the leads and the semiconductor chip, and 
heating the polyimide film to a desired temperature to allow the 
polyimide film to serve as an adhesive, thereby bonding the 
leads and the semiconductor chip together; 

connecting the electrode pads formed on the semiconductor 
chip to the leads by a wiring, respectively, thereby 
electrically connecting the electrode pads and the leads 
together; and 

forming a resin encapsulate adapted to partially or 
completely encapsulating the wiring and the semiconductor chip 
while allowing each of the protrusions to be exposed at a tip 
surface thereof. 

8. The method according to claim 7, wherein a 
thermoplastic adhesive is applied to both surfaces of the 
polyimide film when the leads and the semiconductor chip are 
bonded together by the polyimide film at the bonding step. 



S. The method according to claim 7 or 8, wherein the 
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electrode pads and the leads are electrically connected tooethe 
using a direct lead bonding process at the connecting step. 

10. A lead frame provided with a plurality o: leacs ee:.-. 
having an inner lead portion and an out^r lead portion, whereir. 

the inner lead portion have a lead pitch less than a lead 
pitch of the outer lead portions, and each of the outer lead 
portion has a protrusion integrally formed therewith. 

il. The lead frame according to claim 10, wherein the 
lead pitch (Pout) of the outer lead portions is substantially 
equal to the thickness (W ) of- each lead at a region where the 
protrusion is formed, and the lead pitch (Pin) of the inner lead 
portions corresponds to about half the .lead pitch (Pout) of the 
outer lead portions (Pin - Pout/2) , 

12. A method for fabricating a lead frame according to 
claim 10 or 11, comprising: 

a primary etching step for conducting a half -etching 
process for a blank while using a mask arranged on the blank at 
the protrusion forming region; and 

a secondary etching step for conducting a half-etching 
process for the blank while using a mask arranged on the blank 
at the lead forming region. 
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•3. A method for fabricating a lead frame acccrdir.c to 
claim 10 or li, comprising the steps of: ' 

preparing a first blank and a second blank respectively 
having thicknesses selected in such a fashicn that they have a 
total thickness corresponding to the height of the protrusions 
when they are overlapped with each other; 

forming a lead pattern having a planar shape 
corresponding to the shape of the leads on the first blanks- 
forming a protrusion pattern on the second blank in such 
a fashion that the protrusion pattern is arranged at the 
protrusion forming region; 

overlapping the first blank formed wirh the lead pattern 
and the second blank formed with the protrusion pattern 
together, and bonding the first and second blanks to each other 
in such a fashion that the lead pattern and the protrusion 
pattern are overlapped with each other at the protrusion forming 
region; and 

removing unnecessary portions of the first and second 

blanks. 

K. A method for fabricating a lead frame according to 
claim 10 or 11 comprising the steps of: 

forming a lead pattern having a planar shape 
corresponding to a shape of the leads on a blank; and 

forming the protrusions at a desired region on the lead 
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pattern after completion of the lead pattern forming step. 

lb. The method according to claim 14, whereir. t>.e 
protrusion forming step is achieved by overlapping one cr r.rre 
bur.ps on the lead pattern at a desired region to form the 
protrusion. 

16. The method according to claim 14, wherein the 
protrusion forming step is achieved by arranging a conductive 
member on the lead pattern at a desired region to form the 
protrusion. 

17. The method according to claim 14, wherein the 
protrusion forming step is achieved by subjecting a desired 
portion of -he lead pattern to a plastic shaping process to form 
the protrusion. 

(DETAILED DESCRIPTION Or THE INVENTION) 

I FIELD or THE INVENTION) 

The present invention relates to a semiconductor device, 
a method for fabricating the semiconductor device, and a method 
for fabricating a lead frame used in the semiconductor device. 
In particular, the present invention relates to a semiconductor 
device having a structure encapsulating a semiconductor chip and 
leads. by resin, a method for fabricating the semiconductor 
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device, and a method for fabricating a lead frame used in the 
semiconductor device. 

The recent trend of electronic appliances to be down- 
sized r.cs resulied in efforts to achieve an increased ser.sitv 
5 and increased mounting efficiency of sexiconductor devices. It 

is also expected to obtain an improvement in the reliability of 
electronic appliances. In addition, there is demand for an 
improvement in the reliability of semiconductor devices, 
furthermore, it is expected for semiconductor devices to achieve 
10 £ reduction in costs. 

Accordingly, developments of semiconductor devices 
capable of satisfying the above mentioned demands are strongly 
required, 

15 fDiSc?.:?7:oN or the prior art) 

.J^ecently, a flip chip type mounting structure has been 
crc'pcsec as a scheme capable of achieving a high-density 
mounting. Such a flip chip type mounting structure is widely 
used in multi chip modules (MCMs) . In accordance with the flip 
chip mounting scheme applied to KCMs, no resin encapsulate is 
formed. Instead, bumps are fcrmed on electrode pads of a 
sem.iconductor chip (bare chip;, respectively. In this case, 
mounting of t.he bare chip is achieved by bonding the bare chip 
to electrode portions formed on a circuit board (mother board) 
m a face down bonding fashion. 
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In accordance with the use cf the flip chip type r.ouniir.: 
structure, it is possible to mount semiconductor devices on a 
mother board at a high density. An ixprovement in electrica' 
characteristics is also achieved because the se.T.iccncjr-.cr 
devices are electrically connected to the mother board by r-.ear.s 
of bumps directly formed on the bare chips of the semiconductor 
devices. 
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[SUBJECT yJi77tKS TO BE SOLVED BY THE INVENTION) 

However, the bare chips not encapsulated by resin involve 
problems in that they exhibit a degradation in heat resistance, 
mechanical strength, and temperature resistance. furthermore, 
since bur.ps are directly formed on electrode pads formed on each 
bare chip, the layout of the electrode pads formed on the bare 
chip is rendered to be the layout of outer connecting terminals 
(bumcs) as it is. 

Generaiiy, semiconductor chips have different layouts of 
electrode pads thereof in accordance with the manufacturers 
thereof. Accordingly, even for semiconductor devices having the 
same function, the user should design a wiring pattern of the 
mother board to match the kind of these semiconductor devices 
(.•nahufacturer) . In the conventional mounting structure using 
bare chips, t.here are problems of a degradation in the matching 
ability of semconductor devices to t.he mot.^er board a.nd an 
increased burden to the user because no standardi ration for 
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outer electrode terminals of semiconductor devices is made. 

In order to solve the above mentioned problems, the 
standardization may probably be made by processing the surface 
of a chip and forming a wiring or. the processed chip surface. 
However, this scheme requires a number of processes with a hich 
accuracy to form a desired wiring. Furthermore, there are 
problems of an increase in costs and a degradation in the 
efficiency of production. 

The present invention has been made in view of the above 
mentioned problemLS, and an object of the invention is to provide 
a semiconductor device, a method for fabricating the 
semiconductor device-, and a method for fabricating a lead frame 
used in the semiconductor device, which are capable of achieving 
a standardization of outer electrode terminals to keep the 
reliability of a semiconductor chip used, a reduction in costs, 
and an improvement in the efficiency of production. 

(MEANS FOR SOLVING THE SUBJECT MATTERS) 

The above subject matters can be solved by the following 

means • 

The invention of claim 1 is characterized by a 
semiconductor device including a semiconductor chip provided 
with electrode pads formed to have a first pitch, leads 
electrically connected to the electrode pads by a wiring, 
respectively, anrd a resin encapsulate for encapsulating the 
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semiconductor chip, wherein: protrusions are formed on tr.e 
leads, respectively, in such a fashion that they have a second 
pitch different from the first pitch; and the resin encapsulate 
is arranged to encapsulate the wiring connected between tr.e 
electrode pads and the leads while allowing the protrusions tc 
be exposed. 

The invention of claim 2 is characterized by a 

semiconductor device including a semiconductor chip provided 
with electrode pads formed to have a first pitch, leads 
electrically connected to the electrode pads by a wiring, 
respectively, and a resin encapsulate for encapsulating the 
semiconductor chip, wherein: protrusions are formed on the 
leads, respectively, in such a fashion that they have a second 
pitch different from the first pitch; and the resin encapsulate 
has a thickness from a surface of the semiconductor chip formed 
with the electrode pads not more than a height from the 
semiconductor chip surface to each protrusion, but not less than 
the height from the semiconductor chip surface to the wiring. 

The invention of claim 3 is characterized by the 
semiconductor device according to claim 1 or 2, wherein the 
semiconductor chip and the leads are bonded together by an 
adhesive comprised of a polyimide film. 

The invention of claim 4 is characterized by the 
semiconductor device according to any one of claims 1 to 3, 
wherein each of the protrusions is formed in such a fashion that 
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ii is integrally with an associated one of the leads. The 
invention of claim 5 is characterized by the serr.iconcurtcr 
device according to any one of claims 1 zo A, whsreir. the wirir.c 
comprises wires. 

The invention of claim 6 is characterized by the 
semiconductor device according to any one of claims 1 to 5, 
wherein each of the protrusions is formed with a bump. The 
invention of claim A is characterized by a method for 
fabricating a semiconductor device comprising the steps of: 
forming leads each provided with a protrusion at a region where 
an outer connecting terminal is to be formed; arranging a 
polyimide film on at least one of zhe leads and the 
ser.iconductor chip, pressing the leads and the semiconductor 
chip by a desired pressure while interposing the polyimide film 
between the leads and the semiconductor chip^ and heating the 
polyimide film to a desired temperature to allow the polyimide 
film to serve as an adhesive, thereby bonding the leacs and the 
semiconductor chip together; connecting the electrode pads 
formed on the semiconductor chip to the leads by a wiring, 
respectively, thereby electrically connecting the electrode pads 
and the leads together; and forming a resin encapsulate adapted 
to partially or completely encapsulating the wiring and the 
semiconductor chip while allowing each ,cf the protrusions to be 
exposed at- a tip surface thereof. 

The invention of claim 8 is characterized by the method 
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according ro claim 7, wherein a rhermopiasiic adhesive is 
applied to both surfaces of the polyimide filns when the leads 
and the semiconductor chip are bonded together by the pclyinide 
film at the bonding step. 

The invention of claim 9 is chara.cteri zed by the method 
according to claim 7 or 8, wherein the electrode pads and the 
leads are electrically connected together using a direct lead 
bonding process at the connecting step. 

The invention of claim 10 is characterized by a lead 
frame provided with a plurality of leads each having an inner 
lead portion and an outer lead portion, wherein the inner lead 
portion have a lead pitch less than a lead pitch of the outer 
lead portions, and each of the outer lead portion has a 
protrusion integrally formed therewith. 

The invention of claim 11 is characterized by the lead 
frame according to claim 10, wherein the lead pitch (Pout) of 
the outer lead portions is substantially equal to the thickness 
(W ) of each lead at a region where the protrusion is formed, 
and the lead pitch (Pin) of the inner lead portions corresponds 
to about half the lead pitch (Pout) of the outer lead portions 
(Pin » Pout/2). The invention of claim 12 is characterized by a 
method for fabricating a lead frame according to claim iO or 11, 
comprising: a primary etching step for conducting a half -etching 
process for a blan)c while using a mask arranged on the blank at 
the protrusion forming region; and a secondary etching step for 
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conducting a half-etching process for the blank while u£:.n3 a 
mask arranged on the blank at the lead forr.inc recior. . 

The invention of claim 13 is characterized by a method 
fcr fabricating a lead frame according to claim 10 or 11, 
comprising the steps of: preparing a first blank and a second 
blank respectively having thicknesses selected in such a fashion 
that they have a total thickness corresponding to the height of 
the protrusions when they are overlapped with each other; 
form.ing a lead pattern having a planar shape corresponding to 
the shape of the leads on the first blank; forming a protrusion 
■pattern on the second blank in such a fashion that the 
protrusion pattern is arranged at the protrusion forming region; 
overlapping the first blank formed with the lead pattern and the 
second blank formed with the protrusion pattern together, and 
bonding the first and second blanks to each other in such a 
fashion that the lead pattern and the protrusion pattern are 
overlapped with each other at the protrusion forming region; and 
rem-oving unnecessary portions of the first and second blanks. 

The invention of claim 14 is characterized by a method 
for fabricating a lead frame according to claim 10 or 11 
comprising the steps of: forming a lead pattern having a planar 
shape corresponding to a shape cf the leads on a blank; and 
forming the protrusions at a desired region on the lead pattern 
after cor.pletion of the lead pattern forming step. 

The invention cf claim IS is characterized by the method 
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according to claim 14, wherein the protrusion forming steo is 
achieved by overlapping one or more bumps' on the lead pattern a- 
a desired region to form the protrusion. 

The invention of claim 16 is characterized by tre .Tetr.oo 
according to claim 14, wherein the protrusion forming step is 
achieved by arranging a conductive member on the lead pattern a: 
a desired region to form the protrusion. 

The invention of claim 17 is characterized by the method 
according to claim 14, wherein the protrusion forming step is 
achieved by subjecting a desired portion of the lead pattern to 
a plastic shaping process to form the protrusion.. 

[FUNCTIONS) 

rach of the above mentioned means serves as follows. 

In accordance with the invention of claims 1 and 2, it is 
possible to achieve an improvement in heat resistance, 
mechanical strength, and temperature resistance. Since the 
electrode pads and leads are connected together using wires, it 
is possible to set the layout of the leads irrespective of the 
layout of the electrode pads. An improvement in the matching 
ability of the semiconductor device to the circuit board. The 
resin encapsulate provides an improvement in reliability because 
It surely protects the connected wires. Since .the outer 
connecting ter.Tinals are exposed from the resin encapsulate, the 
electrical connection of the semiconductor device to the circuit 
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board can be surely provided. 

In accordance with the invention of clair. 5, t.^e 
insulating and bonding processes for the .senicor.cuctcr cJ-.ir ar.c 
leads can be simultaneously conducted because tr.e cclvi-ia* 
film, as an insulating member, interposed between the 
semiconductor chip and the leads serves as an adhesive. 
Accordingly, it is possible to simplify the structure of the 
semiconductor device while achieving an easy fabrication of the 
semiconductor device, as compared to the case in which the 
insulating member and the adhesive are separately provided. 

In accordance with the invention of claim 4, each 
protrusion is integrally formed with an . associated one of the 
leads. Accordingly, it is possible to achieve a simplification 
in structure, as compared to the case in which the protrusion 
and lead are formed using separate materials, respectively, in 
accordance with the invention of claim 5, a wire is used for the 
connection between the electrode pad and lead. Accordingly, it 
is possible to achieve an easy connection for the wire between 
the electrode pad and lead. 

In accordance with the invention of claim 6, a bump is 
formed on each protrusion. Accordingly, it is possible to 
achieve an easy connection of the semiconductor device to the 
circuit board, as compared to the case in which the protrusion 
is directly mounted on the circuit board. In accordance with 
the invention of claim 7, zhe leads and semiconductcr chip are 
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bonded logether by maintaining the poiyir.ide filr. at a certair. 
temperature and a certain pressure, thereby causing the 
polyimide film to serve as an adnesive. .Accordingly, the 
insulating and bonding processes for the leads and se-i -oncurtcr 
chip can be simultaneously conducted. 

Since each electrode pad formed on the semiconductor chip 
is connected to an associated one of the leads by means of a 
wire in the bonding process, it is possible to vary the layout 
of the leads with respect to the layout of the electrode pads by 
selecting an appropriate connection method. The fabrication of 
the semiconductor device involves only four processes, that is, 
a lead forming process, a bonding process, a connecting process, 
and a resin encapsulating process. Since the fabrication of 
semiconductor device is achieved using a reduced number of 
processes, as mentioned above, an improvement in production 
efficiency is obtained. 

In accordance with the invention of claim 6, ah easy 
bonding process can be achieved because the bonding process can 
be conducted without a control for the temperature applied to 
the polyimide film within a desired range. 

In accordance with the invention of claim 9, the 
connection between the electrode pads and the leads can be 
simply and surely achieved because the electrode pads and leads 
are electrically connected toget.her in accordance with a direct 
lead bonding process. In accordance with the invention of claim 
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IC .and the lead pitch of the outer lead pcrtior.s is less 
than the lead pitch of the inner lead portions. Acccrdmcly, 
the inner leads can cope with a small pitch of the electrode 
pecs en the semiconductor chip to which the inner leec pcrticr.s 
ere electrically connected. "urtherncre , the r.cuntir.c 
efficiency of the semiconductor device to the circuit board is 
improved because the lead pitch of the outer lead portions • 
electrically connected to the circuit board is laroe. Since 
each protrusion is formed on an associated one cf the outer lead 
portions, it can be used as an outer connectin? terminal. 
Accordingly, it further improves the mounting efficiency. 

In accordance with the invention of claim 12, it is 
pczsi'Dle to form leads each integrally formed with a protrusion 
by conducting a primary etching process for the blank in 
accordance with a half-etching method in such a fashion that the 
blank has a reduced thickness at its portion except fcr the 
recicn to be formed with the protrusions and then conducting a 
secondary etching process for the thickness-reduced portion of 
the blank to form the leads. 

The pitch of the leads is determined by the thickness of 
the blank upon forming the leads. In other words, it is only 
possible to form leacs having a pitch substantially eq-al to the 
thickness; cf the blank. Accordingly, a reduced lead pitch, can 
be obtained when the blank has a reduced thickness. 

Meanwhile, where leads provided with protrusions are 



formed, the thickness oi the blank is deterr.ir.ee by the r.eic.M 
of the protrusions. It is impossible to form leads having a 
small pitch by simply etching the blank having a thickness ecua 
to the height cf the protrusions. Zn acccrcance witn t.-.e 
present mventicn, however, it is possible to form leac; nevmc 
a sffiall pitch, even when the leads have a structure provided 
with protrusions, by conducting a primary etching . process for 
the blank in accordance with a half-etching method in such a 
fashion that the blank has a reduced thickness at its pcrtion 
except for the region to be formed with the protrusions, and 
then conducting a secondary etching process for the thickness- 
reduced portion of- the blank to form the leads. As apparent 
from the above description, the pitch of the protrusions can be 
reduced to a pitch substantially equal to the thickness of the 
blank. 

In accordance with the invention of claim 13, the first 
and second blanks have thicknesses respectively selected m sue) 
a fashion that they have a total thickness corresponding to the 
height of the protrusions when they are overlapped with each 
other. Tor this reason, each of the first and second blanks has 
a thickness less than the height of the protrusions. In the 
lead pattern forming step, a lead pattern having tne same shape 
as the whole shape cf the leads is formed on the thin first 
blank. Accordingly, it is possible to reduce the lead pitch cf 
the lead pattern fcrmed in accordance with the above mentioned 
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relation between rhe blank thickneis anci lead piich. 

In the protrusion pattern lorr.ing step, a prctrusion 
pattern is formed on the second blank in such a fashion that it 
is arranged at the protrusion fcrr.ir.o recion. In the tzr.zir.s 
step, the first and second blanks are bended together ir. a state 
in which they are overlapped with each other. The lead pattern 
and protrusion pattern are overlapped with each other at the 
protrusion forming region. The blank thickness at the 
protrusion forir.ing region corresponds to a desired height of the 
protrusions. At the removing step, unnecessary portions of the 
blanks are removed, thereby forming leads. 

.^icccrdingly, a reduction in lead pitch is achieved 
because t.he thickness of the blank used in the formation of the 
lead pattern is small. On the other hand, since the lead 
pattern and protrusion pattern are overlapped with each other at 
the protrusion forming region, it is possible to form 
protrusions having a desired thickness. :n accordance with the 
invention of claim 14, the lead pattern forr.ing step and the 
protrusion forming step are conducted in a separate fashion. 
Accordingly, the thickness of a blank used can be selected 
irrespective of the height of the protrusion. Therefore, it is 
possible to reduce the pitch cf a lead pattern when a thin blank 
IS used. 2n the protrusion forming process, it is possible to 
form protrusions having an optional height. An improvement in 
the freedom of design is alsc achieved. 
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In accordance with zr.e ir.venticn of cicirr.s :b to IT. — 
is possible to easily conduct the protrusion forr.ins process. 

IEKBOO!KENTS] 

Now, preferred embodiments ct the present inver.ticr. wil 
be described in conjunction wirh the annexed drawings. Tics, 
and 2 illustrate a semiconductor device 1 according to an 
embodiment of the present invention. Fig. 1 is a cross- 
sectional view of the semiconductcr device 1 whereas Tic. 2 is 
bottcTi view cf the ser.i conductor device. 1. 

As shown in the figures, the semiconductor device 1 
mainly includes a semiconductor chip 2, a plurality of leads -3 
a resin encapsulate 4, and bumps 5. The semiconductor chip 2 
provided at the central portion o* its lower surface with a 
plurality of electrode pads 6 arranged in a line. Each of the 
leads 3 has an inner lead portion 3a and an outer lead portion 
3b. The leads 3 are bonded to the lower surface of the 
semiconductor chip 2 by means of a polyimide film 7. 

The polyimide film 7 serves as an insulating member for 
electrically insulating the leads 3 from a circuit surface 2A 
formed on the lower surface of the semiconductor chip 2. The 
polyimide film 7 also serves as an adhesive tor bonding the 
leads 3 to the semiconductor chip 2 as described hereinafter. ^ 
Since the polyimide film 7 functions as both the insulating 
member and the adhesive, it is possible to simplify the 
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Structure of the seT.iconductcr cevice 1 whic^ achievir.r sr. €csy 
fabrication of the semiconductor device as coroared zc the 
case in which the insulating member and the adhesive are 
separately provided. 

Wires 8 are arranged between the inner leads 3a anc tr.e 
electrode pads 6 of the semiconductor chip 2, respectively. The 
semiconductor chip 2 is electrically connected with the leads 5 
by the wires 6, respectively. A protrusion 9 is formed at a 
desired position of the ouier lead portion 5b included in each 
lead 3 in such a fashion that it is integral with the outer lead 
portion 3b. In most cases, the leads 3 having the above 
mentioned structure are arranged cn the lower surface of the 
semiconductor chip 2. This arrangement is called a "lead on 
chip (LOO" structure. By virtue of this arrangement, the 
semiconductor device I can be miniaturized. 

The resin encapsulate < is made of, for example, epoxy 
resm. This resin encapsulate 4 is formed in accordance with a 
molding process, as described hereinafter. The resin 
encapsulate 4 is disposed at the lower surface and side surfaces 
of the semiconductor chip 2 to have desired thicknesses, 
respectively. In the illustrated embodiment, the resin 
encapsulate < does not exist at the upper surface of the 
semiconductor chip 2, that is, a heat dissipation surface. 

The resin encapsulate < is configured in such a fashion 
that its thickness (indicated by the arrows K) from the surface 
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of ihe se,T.iconcuctcr chip 2 fcrmed w:ih i.^e eleczrooe pais £, 
that is, the lower surface of the resin encapsulate <, is no: 
ntore than the height (indicated by the arrows w; fror ihe lower 
surface of the resin encapsulate A to the tip cf tr.e rrctru^-c- 
9, but not less than the height (ir.dicatec by the arrows h; frrr 
the lower surface of the resin encapsulate < to the apex of a 
roof of the wire 8 (h i H s W) . By virtue of this 
configuration, at least the tip 9a of each protrusion 9 is 
surely exposed from the resin encapsulate <. Zn this case, the 
wires 6 and the leads 3, except for the exposed portions of the 
protrusions 9, are encapsulated by the resin encapsulate 4. 

Since the seniconductcr device 1 of this enybodiment is 
configured in such a fashion that a desired portion of the 
semiconductor chip (that is, the portion except for the upper 
surface) is encapsulated by the resin encapsulate, it is 
possible to achieve an improvement in heat resistance, 
mechanical strength, and temperature resistance. Also, an 
improvement in the reliability of the semiconductor device 1 is 
achieved because the resin encapsulate 4 surely protects the 
wires 8. in addition, it is possible to surely obtain an 
electrical connection to a circuit board 10 because at least the 
tip 9a of each protrusion 9 serving as an outer connection 
terminal is surely exposed from the resin encapsulate <. 

New, a description will be made in conjunction with a 
plurality of leads 3 arranged on the lower surface cf the 
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£en:roncucicr chip 2 while referring to Tig. 2. Tcr the 
convenience of description, the resin encapsulate < errancec or. 
the lower surface of the semicondjctor chip 2 is rexcved frcr. 
Tie. 2. As shown in Tic. 2, the leads 3 are cor.:i:urec ir. surr. 
a fash:cr. that the :ead pitch cf adjacent inner leac pcrticr.s 1& 
•indicated by the arrows Pin) is less than the lead pitch of 
adjacent outer lead portions 3b (indicated by the arrows Pout). 
In detail, the lead pitch Pin of the inner lead portions 3a 
corresponds to about half the lead pitch Pout cf the outer lead 
portions 3b (Pin - Pout/2) . The lead pitch Pout of the outer 
lead portions 3b is substantially equal to the thickness W cf 
each lead 3 at a region where the protrusion 9 is formed. 

Since the lead pitch Pin of the inner lead portions 3a is 
sr.ai: as compared to the lead pitch Pout cf the outer lead 
portions 3b, the inner lead portions 3a can cope with a possible 
sxall pitch of the electrode pads 6 of the semiconductor chip 2 
to which the inner lead portions 3a are electrically connected. 
On the other hand, since the lead pitch Pout of the outer lead 
portions 3b (protrusions 9) electrically connected to the 
circuit board 10 is large, it is possible to achieve an 
improvement in the mounting efficiency of the semiconductor 
device : on the circuit board 20. 

Meanwhile, the ser.i conductor device 1 according to the 
illustrated en-^bociment has a configuration in which the 
electrical connection of the electrode pads 6 arranged on the 
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semiconcuctor chip 2 to the circuit bcarc 10 is not achievec z\ 
the bumps 5 directly formed- on the electrode pads €, but 
achieved by the wires 8 arranged between the electrode pads 6 
and the inner leads 3a. Acccrdmcly, an electrical sicr.el :rrr 
each electrode pad 6 can be transferred to the outside c: tr.e 
semiconductor device 1 via the associated lead 3 and wire B. 
This makes it possible to set the layout ot the leads 3 
irrespective of the layout of the electrode pads 6. 

In the case of Fig. 2, electrical signals from the 
electrode pads 6 centrally formed on the semiconductor chip 2 
are outwardly transferred via the wires 8 and leads 3. Also, 
the protrusions 9, which serve as outer connecting terminals, 
are arranged at the peripheral portion of the semiconductor chi 
2. Where the electrode pads 6 are formed at the peripheral 
portion of the semiconductor chip 2, as shown in Fig. 3, it is 
possible to arrange the protrusions 5 serving as outer 
connecting terminals at a region mside the electrode pads 6 
because electrical signals from the electrode pads 6 can be 
outwardly transferred via the wires B and leads 3. Furthermore 
the protrusions 9 serving as outer connecting terminals may be 
arranged at a region outside the semiconductor chip 2, as shown 
in Fig. 4. 

Since electrical Signals from the electrode pads 6 can be 
outwardly transferred using the leads and wires 8, an 
improvement in the matching ability of the semiconductor device 
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1 to the circuit board 10 :s achieves. It is also pcssirle : r 
easily set the layout o; the protrusions 9. which serve as outer 
connecting terminals, to be the layout of star.carc outer 
connecting terminals . Acccrcincly, a reduction ir. the burcer, t? 
the user cf the semiconductor device * is achieved. 

Now, a method for fabricating the semiconductcr device 1 
having the above mentioned configuration will be described. The 
semiconductor device 1 according to zhe present invention is 
fabricated using four basic processes, that is, a lead forming 
process, a bonding process, a connecting process, and a resin 
encapsulating process, along with twc additionai processes, that 
is, a bump form.ing process and a testing process. The 
fabrication method will be described in conjunction with the 
above mentioned processes, respectively. 

rigs. 5 to 9 illustrate a first embodiment associated 
with the lead forming process. This lead forming process is a 
process for forming a lead frame 11 which is a blank for forming 
the leads 3. for the form.aticn of the lead frame 11, a flat 
blank 22 is first prepared, as shown in Fig. 5. The blank 12 
may be a lead frame blank made of, for example, <2 ALLOY and 
having a thickness corresponding to the height w of the 
protrusions 5. 

Thereafter, a mask 13 (indicated by small cots) is 
arranged on the blank 12, as shown in fig. 6. The mask 12 
covers a region (denoted by the reference numeral 1<) to be 
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fcrmed with the protrusions S and a region (denoted by tr.e 
reference numeral 15) to be formed with cradles. 

After the arranoement of the mask 13, a half^etchmc 
process (prir.ary etching process) is cor.cuctec for .r.e cIct.k :I. 
In the illustrated embodiment, the hali-etchinc process izz tr.e 
blank 12 is carried out in accordance with a wet etching method 
(of course, other etching methods, for example, a dry etching 
method, may be used) . The etching time is set so that the 
thickness of an etched portion (the white portion m Fig. 6) 
corresponds to about half the thickness w of the clank :2.(W/2). 

rig. 1 shows a state in which the mask 13 is removed 
after completion of the half-etching process. Zn this state, 
the blank 12 maintains the thickness w only at its portion 
corresponding to the region lA to be formed with protrusions 9 
and its portion corresponding to the region 15 to be formed with 
cradles 15. The remaining portion of the blank 12 (denoted by 
the reference numeral 16) has a thickness corresponding to w/2 
by virtue of the half-etching. 

After completion of the half-etching process as mentioned 
above, the blank 12 is subjected to another etching process 
under the condition in which a mask l"? (indicated by small dots) 
IS arranged to cover a region (denoted by the reference numeral 
18) to be formed with leads 3 along with the region 15 to be 
formed with cradles. 

In accordance with the etching process '( secondary etching 
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process), the portions of the biar.r. 12 not covered wizr, zr.e r.as 
17 are removed. Thus, a lead frame 11 provided with a pluralit 
of leads 3 having a structure as shown in Fig. ? is cctamed. 
If necessary, silver may be plated or. a desired ?crt:rr. zi tr.e 
lead frame 12 (corresponding to the regacn formed wi:r. tr.e lea^; 
3) . 

The lead frame 11 formed as mentioned above has a 
structure in which each lead 3 has an inner lead portion 3a. an 
outer lead portion 3b, and a protrusion 9 integrally formed 
together. In this structure, the protrusion 5 has a thickness 
corresponding to W whereas the inner lead portion 3e and the 
outer lead portion 3b except for its part corresponding to the 
region formed with the protrusion 9 have a- thickness 
corresponding to w/2. 

The relation between t.^.e lead pitch and the thickness of 
the blank 12 will now be described. The pitch cf the leads 3 is 
determined by the thickness of the blank 12 upon forming the 
leads 3. In other words, it is only possible to form leads 
having a pitch substantially equal to the thickness of the blank 
12. Accordingly, a reduced lead pitch can be obtained when the 
blank 12 has a reduced thickness. 

Meanwhile, where leads 3 provided with protrusions 9 are 
formed, the thickness of the blank 12 is determined by the 
heignt of the protrusions 9. It is impossible to form leads 
having a small pitch by simply etching the blank 12 having a 
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thickness equal zo the heicht ct the prctrusicr.s 9. Ir. 
accordance with the present invention, however, : t :s pcssitle 
to form leads 3 having a small pitch (the lead pitch rin in "ic. 
21a), even when the leads 2 have a structure prcvisec wi^r. 
protr-jsions 5, by conducting a prir.ary etchmc procefs icz tr.e 
blank 12 in acccrcance with a half-etching method in such a 
fashion that the blank 12 has a reduced thickness (a thickness 
corresponding to about W/2) at its portion except for the region 
14 to be formed with the protrusions 5, and then conducting a 
secondary etching process for the thickness-reduced portion of 
the blank 12 to form the leads 3. For the same reason, the 
pitch Pout of the protrusions 9 (outer lead portions 3b) can be 
reduced to a pitch substantially equal to the thickness W of the 
blank 12. 

For instance, where a typical lead frame blank having a 
thickness of 0.10 mm is used, it is possible to obtain a minimum 
pitch Pout of the outer lead portions 3b and protrusions 9 
corresponding to 0.10 mm (Pout ■ 0.10 mm) and a minimum pitch 
Pin of the inner lead-portions 3a corresponding to O.OS mm (Pin 
• 0.05 mm). In the case of a typical lead frame blank having a 
thickness of 0.15 mm, it is possible to obtain a minimum pitch 
Pout of the outer lead portions 2b end protrusions 9 
corresponding to 0.15 mm (Pout • 0.15 mm) and a minimum pitch 
Pin cf the inner lead portions 3a corresponding- to 0.0*5 mm (Pin 
■ 0.075 mm). Where a typical lead frame blank having a thickness 
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0.20 rjr. is used, it is pcssi-bie tc cbtair. a r.:r.ir.-jr. -::rr. 
Pout cf the outer lead portions 2b and protrusions 9 
corresponding to 0.20 im (Pout « 0.20 m.T.; and a r.ir.ir.ur. citcr. 
Fir. cf the inner lead portions 3a cor respcncmg tc C.i: r.- .?ir. 
= 0. :0 r.T) . 

On the other hand, the position of each protrusion S is 
deter.T.ined by the position of the mask 13 shown in Fig. 6. That 
is, the position of each protrusion 9 can be optionally 
determined by appropriately varying the position of the r.ask 13. 
For this reason, the positions of the protrusions 9 serving as 
outer connecting terminals can be set wirhin a certain degree of 
freedom in accordance with a lead forming method included in the 
illustrated embodiment. Therefore, it is possible to easily 
form the protrusions 9 at predetermined positions fcr standard 
outer connecting terminals, respectively. 

Next, a second embodiment associated with the lead 
forming process will be described. Figs. 10 to 15 illustrate 
the second embodiment associated with the lead forming process. 
For the formation of a lead frame 20 in this embodiment, a first 
blank 21 shown in Fig. 10 and a second blank 22 shown in Fig. n 
ere first prepared. 

The thicknesses cf the blanks 21 and 22 are determined so 
that the total thickness obtained in an overlapping state of the 
blanks 21 and 22 corresponds to the height w of each protrusion 
5- In this embodiment, the thicknesses cf the blanks 21 and 22 
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aze set ro be w/2, respeciive2y. rr.e fclar.ks 21 er.c 22 have 
different thicknesses, respectiveiy, in so far as ine total 
thickness obtained in an overlapping state cf the tlar.ks 21 arc 
22 corresponcs to the he:cht w cf eacr. prctr-sicr. r. 
5 The first blank 21 shewn in Tig. IC is r.ace c: a lesc 

frar.e ir.aterial such as 42 ALLOY. This first blank 21 has a 
structure formed with a lead pattern 23 having the san\e pattern 
shape as that of the leads 3 when viewed in a plan view. This 
strucfjre of the first blank 21 is obtained by previously 
10 conducting an etching process cr a press-punching process for 
the first blank 21. However* the lead pattern 23 of the first 
blank 21 has no protrusion in accordance with this lead forming 
process, as different from the lead forming process in which the 
protrusions 9 are formed. Accordingly, the lead pattern 23 has 
15 a thickness of w/2 at the entire portion thereof. In Tig. 10, 

the reference nximeral 25 denotes a position determining slot 
which is formed during the formation of the lead pattern 23. 

On the other hand, the second blank 22 shown in rig. 11 
is made of a lead frame material such as 42 ALLOY. This second 
blank 22 has a structure formed with a protrusion pattern 24. 
This structure of the second blank 22 is obtained by conducting 
an etching process or a"* press-punching process for the second 
blank 22. The protrusion pattern 24 has a straight line pattern 
shape. In the protrusion pattern 24, regions to be for.-ned with 
a certain narier of protrusions 5 are arranged in parallel while 
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being laterally spaced froir. cne ar.cir.er. Ir. Tic. tr.e 
reference numeral 26 denotes a position determining slot whicn 
is formed during the fonr.ation of the protrusion pattern 24. 

The first and second tianks 21 and 22 havmo tr.e accve 
mentioned structures are then overlapped wuh each ctner icy 
vertically aligning the position determining slots 25 and 26 
with each other. 2n the overlapping state, the first and second 
blanks 21 and 22 are bonded together. The bonding of the first 
and second blanks 21 and 22 ir.ay be acnieved using a conductive 
adhesive or a welding process. Fig. 12 shows t.^e bonded state 
of the first and second blanks 21 and 22. 

In the bonded state of the first and second blanks 21 and 
22, the protrusion pattern 2< of the second blank 22 overlaps 
with protrusion forming regions on the lead pattern 23 of the 
first blank 22. 

fig. 13 is a plan view illustrating, in a enlarged scale, 
the overlapping region between tne lead pattern 22 arid 
protrusion pattern 24. Also, fig. lA is a cross-sectional view 
illustrating, in an enlarged scale, the overlapping region 
between the lead pattern 23 and protrusion pattern 2<. As shown 
in Figs. 13 and K, the lead pattern 23 having a thickness of 
iC/2 correspondi.ng to half the total thickness of the blanks 
overlaps, in a cross fashion, with the protrusion pattern 2A 
having a thickness of w/2 correspcncmg to half the total 
thickness of the blanks. Arccrcmgiy, the regions to be formed 
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with i.he prcirusior.s 9 have a th:.c/:r.e£s w ccrresponcir.s -c ihe 
lotaJ blank thickness. Accordingly, ihis thickness W is 
rendered to be the height of each protrusion 9 (rig. lo. 

After completion of the bonding process fcr t.-.e :ir«- a-- 
second blanks 21 and 22, the resulting structure is partially 
removed at its portion except for the portion where the lead 
pattern 23 and protrusion pattern 2A cross, using a pressing 
process er the like, thereby fcriring a lead frame 20 having 
leads 2 integrally formed wirh protrusions 9, as shown m rig. 
1 5 . 

Similarly to the lead frame :: fabricated in accordance 
with tne Jirst e.-nbodiment, each lead 2 ci the lead frane 20 
fabricated in accordance with this erjodiment has an inner lead 
portion 3«, an outer lead portion 3b, and a protrusion 9 
intesrally formed tOQether. In accordance with this embodiment, 
the lead pattern 23 can be formed to r.ave a s.T.all pitch because 
the first blank 21 has a thickness ccrrespondinc to K/2. This 
will be apparent by referring to the above mentioned relation 
between the lead pitch and the blank thickness. 

Meanwhile, the position of each protrusion 5 is 
determined by the position of the protrusion pattern 2< formed 
at the second blank 22. That ;s, the position cf each 
protrusion 9 can be optionally determined by appropriately 
varying the position of the protrusion pattern 2< . For this 
reason, the positions of the protrusions 9 serving as outer 
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conneczing terminals can be sei w::i^in a ceriain decree zt 
freedom in accordance with the lead fcrr.inc method included lt. 
this embodiment. Therefore, it is possible to easily form tr.e 
protrusions 9 at credeterr.ined positions fcr standard c.-er 
connecting terminals, respectively. 

After the lead frame 21 or 20 (in the following 
description, only the lead frame 11 will be referred) is 
fabricated in accordance with the above mentioned lead forming 
process, a bonding process for bonding the lead frar^e 11 and 
semiconductor chip 2 together is conducted. Kow, the bonding 
process will be described in conjunction with Figs. 16 to 20. 

In this bonding process, cold is plated on the inner lead 
portions 3a of the lead frame 11 at regions where wires 6 are to 
be bonded in a subsequent connecting process, thereby forming 
bending areas 27, as shown in rig. 1€. 

Also, a polyimide film * is arranged on the surface of 
the semiconductor chip 2 formed with the electrode pads 6 in 
such a fashion that only the electrode pads 6 are exposed. The 
polyimide film 7 is made of a polyimide material having a glass 
transition point of 100 to 300 *€. In the state of Fig. 17, the 
polyimide film 7 is simply m a state laid on the semiconductor 
chip 2. In order to prevent the polyi.-nide film 7 from being 
separated from the semiconductor chip 2, accordingly, the 
semiconductor chip 2 is arranged m such a fashion that its 
surface formed with the electrode pads € is upwardly positioned. 
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In ozher worcs, ihe semiconductor chip 2 is in a tare cr.:p state 
not encapsulated by resin. The polyirr.ide film 1 r.ay be 
previously formed on the semiconductor chip 2 during a wafer 
process for forr.ing the semiconductor chip 2. 

Subsecuently, the lead frame 11 shown in "ic. :£ is laic 
on the semiconductor chip 2 on which the polyimide film T is 
laic. The leads 3 (inner lead portions 3a) formed on the lead 
frame 11 facer in a high accuracy, the electrode pads 6 formed 
on the semiconductor chip 2. Thus, the position of the lead 
frame 11 is determined. 

After the lead frame 11 is laid in position on the 
se.T.iconductor chip 2, as mentioned above, a die 28 is lowered to 
cress the lead frame 11 against the semiconductor chip 2, as 
shown in Tig. 19. The die 28 is equipped with a heating unit. 
.-:eat generated from rhe die 28 is applied to the polyimide fil.m 
via the lead frame 11. 

The polyimide film "? typically serves as an insulating 
.•member for electrically insulating the semiconductor chip 2 and 
lead frame 11 from each other, as in conventional cases. 
However, the inventors found the fact that the polyimide film 1 
can serve, as an adhesive when it is under a certain condition. 
In detail, where the polyim.ide film 1 is made of a polyimide 
material having a class transition point of 100. to 300*C, it can 
serve as an adhesive when it is heated to a temperature higher 
than the glass transition point by 100 to 200*C while being 
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applied with a pressure cf 2 ;o :o Kcf/cr.-. 

In view e.' the above mentioned fact, the po:y:r.:de f-. 
is heated to a temperature h.cher than the class transiticn 
poir.t by :00 to 2O0'C by the heater equipped ir. the =:e := ■- 
boncin? the semiccnductcr chip 2 ar.d lead frame •: := ear.-, tt 
While being applied with a pressure cf I to 10 Kcf/c:r.^ by the 
die 26 in accordance with the present invention. Accordingiv 
the polyimde film 7 can serve as an ad.hesive. Thus, :t is 
possible to bond the semiconductor chip 2 and lead frame 11 
each other by means of the poiyimice film 7. 

:n accordance with the above mentioned configuration, 
is unnecessery to use a separate adhesive for bondir.c the 
semi conductor chip 2 and lead frame 11 to each other, as 
compared to conventional cases using a polyimide film. 
Accordingly, it is possible to achieve a reduction in cos 
a reduction in the .-.umber of processing steps used m the 
rabrication of t.he semiconductor device 1. .rig. 20 illustrates 
a state in which the semiconductor chip 2 and lead frame 11 are 
bonded to each other by the polyimide film 7. 

Although the bonding between the semiconductor chip 2 and 
lead frame 11 is achieved in accordance with the bonding method 
using the polyimide film 7. it may be achieved using other 
.r.ethods. For e^cample. the bonding between the semiconductor 
chip 2 and l.ad frame ll may be achieved using a method in whic 
an ad.hesive is applied to both surfaces of the polyimide film 



IS an 



K-SS?9 US 



interpcsed between ihe serr.icor.c'jcior chip 2 and lead frar.e 11, 
as in conventional cases. Where this method is used, i: is 
unnecessary to carry out a ter.perature control ar.c c rressure 
control fcr the polyimide film, Actcrdincly, the ccr.cir.r 
process ;s sir.piy achieved. 

After the semiconductor chip 2 and lead frame 11 are 
bonded to each other in accordance with the bonding process, a 
connecting process is carried out to electrically connect the 
leads 3 formed on the lead frame 11 to the electrode pads 6 
formed cn the semiconductor chip 2 by means of wires 6, 
respectively. 

rig. 21 illustrates a process for mounting each wire (for 
example, a gold wire) 6 between the bonding pad 2* (Fig. 16) 
formed on an associated one of the leads 3 and an associated one 
of the electrode pads 6 using capillaries 29. As well )cnown, it 
is desirable for each wire 8 to be short in terir.s of an 
improvement in the electrical characteristics cf the 
semiconductor device 1. On the other hand, in terms of a 
miniaturization and thinness of the semiconductor device 1, it 
is desirable for each wire 6 to have a low roof. 

Tor this reason, it is preferred that a low-roof bonding 
process be used in mounting the wires 8.. For such a low- roof 
bonding process, a variety cf methods are known. For exam.ple, a 
method may be used in which each wire 8 is bonded at one end 
thereof to an * associated one of the electrode pad 6 formed cn 
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-.he seiriccnductsr clip 2 and rher. bonded a: -.he c-.r.e.- e.-.= 
-.hereof to an associated one of the leads 3 by upwardly r.=v:r.= 
-.he capillary .29 associated with the other end zi the wire 6, 
and then hori2sntolly movin? ;.^e capillary 25. A r.e-..-.:= re'-e- 
a "reverse stan'.ping method" r.ay also be used. 

Since the leads 3 and electrode pads 6 are electrically 
connected together in accordance with the wire bondino process, 
it is possible to achieve the connecting process in an easy 
fashion and in a high accuracy. The shaping and connection of 
eac.^ wire e between the associated lead 3 and electrode pad 6 
can be carried out within a certain degree of freedom, rig. 22 
illustrates t.he state of each wire e nounted between t.'ie 
associated lead 3 and electrode pad 6 after the con.necting 
process is conducted. 

After t.he leads and electrode pads € are electrically 
cc.-.nected together in accordance with the connecti.ng process, a 
resin encapsulating process is carried cut to fcrr. a resin 
encapsulate < at a desired pcrtion cf the semiconductor chip 2. 
r.1i$ resin encapsulating process will new be described in 
conjunction with rigs. 23 to 25. 

Tic. 23 illustrates a state m whi-h the semiconductor 
=hip 2 mou.nted with the lead fra.^e 11 a.nd wires 6 is leaded in a 
meld 30. T.he meld 30 includes an upper .T.old 31 and a lower mold 
32. The lead frame 11 i, clamped between the upper and lower 
••^sids 21 and 32. Thus, the semi conductor chip 2 is mounted in 
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zte T.old 30. 

The upper mold 31 is configured to co.-ne :r.to ccr.tact wit- 
the protrusions 9 and the cradles 33 of the leac frar.e :: :r a 

loadec state of the serr.icor.ductcr ch;c 2. Since --e ^cs 

have the c£:ne height as the cradles 3-, the upper rtold 31 
.T,eintains a flat plate shape. The lower mold 52 has a cavity 
defined with a space at each side of the semiconductor chip 2 
loaded in the lower mold 32. The lower surface cf the 
ser.-ccnductor ch:p 2- is in contact w-.h ^te lower surface of t.he 
cavity 23. 

Since the upper mold 32 used in the resin encapsulating 
process has a flat plate shape, and the cavity 33 defined in the 
lower mold 32 has a simple structure, it is possible to reduce 
t.he costs taken in the manufacture of the mold 30. Accordingly, 
a reduction in the costs taken in the fabrication cf the 
semiconductor device 1 can be achieved. 

rig. 24 illustrates a state in which a resm encapsulate. 
4 (indicated by a number of small dots) is molded in the mold 
30. As the resin encapsulate 4 is molded in the mold 30, the 
peripheral surface of the semiconductor chip 2 except for its 
upper surface (viewed as a lower surface in Figs. 23 to 25) 
contacting the lower mold 32 is encapsulated by the resm 
encapsulate <. The leads 3 and wires B mounted to the lower 
surface of the semiconductor chip 2 are also e.ncapsulated by the 
resin encapsulate <. Also, each protrusicn 5 except for its 



resin er.capsuiate <. 

Fig. 25 iliustraies a s;a-.e ir. which the sen-,; =-.cr 

chi? 2 encap£-ated by the zes-.r. er.caps- ^-.e < ur.-areo :r = 

--he r.c:a- :o. a., shewn .^^^ ^^^^^ ^ 

se..:conc-.cter chip 2 is exposed .'.-o. the .es.n en=^psc:^te 
Accordir.cly, it is possible to e.'.'ectively dissipate heat 
generated from the semiconductor chip 2 „ ,.,e exposed upper 
-^r.'ace 2a. The end 9, ,,,, .-.otrusion 5 is also outwardly 
exposed f.-o. the resin encapsulate . Acccrdir. jiy. the end c, 
can b* used as an outer connecting terminal. 

A semiconductor device is obtai..ed by cutting the lead 
-'rame n from the structure shown in Tie. 25 along portions 
indicated by a dotted li.-.e in .-c. 25. Although t.his 
ser.iccr.ductor device can achieve t.he sa.T.e effect as t.he 
semiconductor device shown in Tig. i. exhibits a degradation 
in the mour.ti..g efficiency t.hereof to t.he circuit boa.d :o 
because the end 5. ^f each protrusion 9 serving as an outer 
connecting terminal is substantially flush with the surface of 
the resin encapsulate A. a, shown in Tig. 25. To this e.nd. in 
accordance with the illustrated er^odin.ent. a bump forming 
process for fonr.ing a bump 5 on the end 5a is conducted after 
completion of the resin encapsulating process. ..erei.-.af ter , t.he 
b-a-np forming process win be described in conjunction with rigs. 
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Zr. zhe bu-T.p foririno process, z^.e sen-.i ccnsurzcr cr.iz ' 

encapsulated by the resin er.capsuicte < :s sjt:er:ec :c £ - 

process at the entire surface thereof, as shew- ;r. r^c. 2c. 
this hor.ir.s process, a resin layer existir.c cr. the er.c ra c: 
each =rctrus:cn 5 ;s co!r.p:ete:y remcvec^ there ca-jsir.c tr.e e.-.c 
&C to c^e co.T.p:eteiy exposed. After completion of tr.e -cr.;-c 
process, the semiconductor chip 2 encapsulated by the resin 
encapsulate 4 is immersed in a solder bath 34, thereby causing 
the e-d 9a of each protrusion 9 to be plated by sclcer. The 
plated solder film is denoted by the reference nu-T.eral 35. The 
solder used in the solder plating process nay be one having a 
composition of ?b : Sn - 1 ; S. Fig. 28 shows a' state in which 
a solder film 35 is formed on the end 5a of each protrusion S in 
accordance wizh the solder plating process. 

After completion of the above mentioned solder plating 
process, a bump 5 is formed on the end 9d of each protrusion 5 
formed with the solder film lb. The formation cf the bump 5 may 
be carried out using various methods. Tor example, a 
conventional bump forming method capable of effectively and 
easily forming bumps 5 may be used. Fig. 29 shows a state in 
which bumps 5 are formed on the ends 9a of the pzozrvsions 9, 
respectively. 

After the formation of the bu.mp 5 on the end ?a of each 
protrusion 9, a process for cutting the lead fra.-ne II az 
positions indicated dotted l:,r.es in Tic. 29 is carried out. 
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A.'-.er t.-.e cvzzir.c prccejs :s c=r,= :e-e = , a sex: ccr.djctcr =ev::r 

sr.own in Fig. 30 is cbteir.ed. ?r:cr :o -.he crocess - 

the lead frame 11. ihe portions o.' -.ne lead rrar.e i: 
r.cy be s-jijectec -.0 a haif-e-.chi.-.; process ir. cr=er 
cui:;.-,; process to be r.cre easily ror.cjcted. 

A testing process is then conducted icz the sen rc.-.i jc: r 
device 1 fabricated as mentioned above, in order to determine 
whether or not the fabricated semiconductor device 1 operates 
r.cr.T.a::y. Tics. 3- to 23 illustrate different testir.c r.ethocs 
for the semiccncjctor device respectively. The testinc 
method Shown in fig. 31 uses a socket 36 having a ccnf louratien 
for mounting the bumps 5. Zn accordance with this testing 
method, a test such as a burning tes-. is conducted in a state 
the semiconductor device 2 is mourned cn the socket 36. 

The testing method shown in fig. 22 is a method fcr 
testing the semiconductor device : using prcbes 37. ?he 
semiconductor device 1 has a structure m which the end cf eacn 
lead 3 is exposed from the side surface of the resin encapsulate 
4. In view of this structure of the se.T.i conductor device 1. the 
testing met.hod is adapted to test the semiconducter device 1 
using the probes 37 contacting the leads 3 exposed from the 
resin encapsulate <. In acccrcanre witn this testing method, it 
is possible to ccn-uct the testing process even after the 
se.T.iconductcr device 1 is mounted on the circuit board :o. 

Tig. 33 illustrates a mounting process fcr mounting the 
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se!T.iconducrcr device : cn --e circ-jit bccrd 2C. T.-.e process .'c 
niouniing the serr.iconducior cevice i cr. zr.e cirru:.: beard ;o car 
be achieved using a variety ct well-knowr. .T.ethods. "cr 
instance, an ir.irared reficw -etr.od r.ay be used. szccrdar.re 
with this infrared reflcw r.etr.cc, each bur.p 5 fcr-ec rr. :r.e 
serr.icond-jctcr device 1 is t err.porari i y fi^ed to an • associated cm 
of electrode portions 28 forrr.ed on the circuit board :o suing a 
paste. The bun-.p 5 is then r.elted by an infrared reflow furnace 
arranged over the seir.i conductcr device 2, thereby causing it to 
be bonded to the associated electrode portion 26. 

Kow, exainples modified from the above mentioned 
semiconductor device fabrication method will be described. 
Tics. 34 to 37 illustrate modified structures of the protrusions 
5, respectively. Tigs. 3<A and 34B illustrate a protrusion 9A 
having a circular column shape, respectively. Also, Tic. 34C 
illustrates a protrusion 93 havmc a S3\:art column shape. That 
is, the protrusion may have various plar.az shape, as m the 
protrusions 9, 9A, and 93. The protrusion can have an optional 
shape in accordance with the bending characteristics of the bump 
5 and the shape of the electrode portion 38 formed on the 
circuit board 10. Tor example, the protrusion 9, 9A or 93 is 
formed using an etching method, it can have a desired plar.ar 
shape by appropriately selecting the shape of the mask 13 
arranged at the protrusion forming region •< shown in fig. 6. 

The protrusion m.ay also have a structure provided with a 
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ro-jr.d recess at ;^e upper surface t.-.erecf, as :r. -.he crc-.r.;.-- 
9C shown in Tig. 25(A). Also, the protrusion r.ay have a 
structure provided with a lu.Tip at a central portion cf the uoper 
surface thereof, as in the protrusion tZ shown m Tic. jr=. r-e 
= rctr-.s:cn r.ay also have a structure prpvioed with a rectar.cular 
recess at a central portion of the upper surface thereof, as m 
the protrusion SE shown in Fig. 35C. :n all the protrusions 5C 
to 5£, it is possible to obtain an increased protrusion surface 
area resuitms in an improvement in the bondability to the bur-p 

rurthermore, the protrusions 9C to 5£ are adapted to be 
fixed to the lead 3 at a desired protrusion forr.ins region. 

.referring to rig. 350. a protrusion sr is illustrated 
which IS fcrnec m accordance with a direct plastic deformation 
cf the lead 2 by a pressing process. In this case, the 
.crotrusicn rf can be easily fer.-ned using a desired process such 
as a pressing process. However, this .f.ethod has a problem in 
that the protrusion 9- ca.nnot have a height more than a 
li.T.itaticn for the plastic deformation. 

Referring to rig. 36, a protrusion 9G is illustrated 
vtizh is formed by forming a stud bump at a desired protrusion 
forming region in accordance with a wire bonding technique. 
Tls. 3£a illustrates a method for fcrr.mg the protrusion 9G 
w.hereas .^ig. 36S illustrates, m an enlarged scale, t.he 
protrusion 55. 

Where the protrusion 9£ is fcr.-ned to have a stud bump 
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shape in acccrcance wuh a wire bznc-.r.c techr.iqje, 
pcssibie for the protrusion 5G to be fcrr.ed'at ar. cz-izr.z' 
position. The protrusion 9G serving as an outer ctn.-.ectm? 
ter.T.ina: can also be easily forned at- a desired =:sit:cn. 
forr.etion oi the protrusion 9G can be achieved sir.-jl-.a.-.ec-js: v 
with the mounting or the wires 5 conducted in tne cor.r.ectms 
process included in the semiconductor device fabrication 
process. T.hus. the entire fabrication process is simpiified. 

The heij.hs of the protrusion 9G can be optiona- iy set by 
vertically overlapping a plurality of stud bur.ps together. 
Referring to Fig. 37A. a protrusion cu illustrated which is 
fcr.Ted by vertically overlapping three stud bu.T,?s together. : 
this case, the protrusion 6.H .has an increased height, as 
cor.=ared to the protrusion 53 of ?ic. 3€S constituted by one 
stud bu."np. 

A.-:cther method for" increasing the height cf the 
protrusion is illustrated in Fig. 3T3. accordance with the 

met.hod cf rig. a conductive .-nember <1 having a plug shape 

is fixed to the lead 3 by means of a conductive adhesive. A 
stud bump <2 is then formed on the ce.nductive member O. as 
shown in Fig. 37C. so that the overlapping conductive member <1 
a.nd stud bump <2 cooperate to form a protrusion 5: . :n this 
case, the height of the protrusion 52 is deter.Tir.ea by the 
hei?ht of t.he co.nductive ner.ber Accordingly, the height cf 

-.>.e protrusion 9i can be optionally set by using a plug-shaped 
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conductive r.erJber havinc a diverse s-re 'e- c 

-..e - -£..cpec 

conductive member 41, 

.••io. 36 illustrates a modified bonding process. Altr.c-cr 
the £er:iccnd;:rtcr chip 2 and lead fra-e :■ are bz'zez trretr.er 
using the pclyi-ide filrn 7 iervino as a:? adhesive uncer a 
certain condition m accordance with the above menticr.ed 
enbodi.-nent, as shown in Figs. 16 to 20, they may be bonded 
together using a tape-shaped adhesive 45 in place cf the 
poiyimide film 1, 

The tape-shaped adhesive AS may be formed net cr.Iy at the 
x^pper surface of the semiconductor chip 2, but also at the lowe* 
surface of the lead frame as shown in "ig. 3B. 

Alternatively, the tape-shaped adhesive AS may be formed only at 
the lower surface of the lead frame. furthermore, the 
distribution range of the tape-shaped adhesive AS may be freely 
set in so far as it is within a range indicated by the arrow x 
in rig. 38, except for the region where the electrode pads 6 are 
formed. In addition, it is necessary for the tape-shaped 
adhesive AS to be an insulating adhesive because the 
semiconductor chip 2 and lead frame n should be electrically 
insulated from each other. 

rigs. 35 to A2 illustrate modified embodiments of the 
connecting process, respectively. Although the wires B are used 
for the connection between the electrode pads 6 and the leads 3 
m accordance wiih the above mentioned embodiment, as s^.own in 
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rigs. 21 and 22, a direct lead .bcr.ci-; r.e-.hod is used :c 
directly bond the electrode pads and leads 2 tocetr.er m 
accordance with the modified einbodi.T.enis of Tics, jr tr 

:n the er^odiment cf Tics. 3r and O, each lead :• is 
directly bor.zez to en cssocieted cr.e cf. tr.e electroce tacs i 
usinc & bonding tool <6 connected to, for example, an 'jltras^r.i: 
vibrator. In this configuration, however, ihe electrode pad c 
niay be damaged by the bonding tool 46 vibrating az an ultrasonic 
frequency. ;n the embodiment cf Tigs. 4: and <2, a stud buntp 
47 is counted on each electrode pad €. The stud bu.T.p is then 
melted by a heating unit 48 in a state in which it comes into 
contact with the lead 3, thereby causing the electrode pad € to 
be co.nnected to the lead 3. In accordance with this connecting 
method, there is no damage to the electrode pad 6. An 
ixprcvement in the reliability of the cc.-.necting process is also 
achieved. 

In accordance with the ccnnectinc processes cf Tics. 39 
to 42, it is possible to achieve a reduction in electrical 
resistance^ as compared to a configuration in which the 
connection between the electrode pads 6 and the leads 3 is 
provided by the wires 8. Accordingly, an improvement in the 
electrical characteristics cf the semiconductor device 2 is 
achieved. The semiconductor device I al-sc cope with a high- 
speed semiconductor chip. 

Figs. 43 and 44 illustrated a mcdified embodiment cf the 
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res:r. encapsulating process. In ihe aocve r.er.iicr.ec: eroccir.er.: , 
the boziom surface of the cav:iy defines :n the lower .t.cIc 32 
included in the mold 30 is in direct ccntact with tr.e uprer 
surface 2a of the seir.iconductcr chip 2. The upper surface la c: 
the se.T.iconcuctcr chip 2 is net encapsulated by the resm 
encapsulate < so that it serves as a surface for iirprcvmc the 
heat dissipation characteristics. 

Under strict environment, for example, high- terr.perature 
#»nvircnr.ent , th*» semiconductor device 1 r.ay require a 
temperature resistance rather than the heat dissipation 
characteristics. In such a case, it is necessary to completely 
encapsulate the semiconductor chip 2 by the resin encapsulate <. 
referring to Ties, 43 and a. mold SO is illustrated which is 
configured to completely encapsulate the semiconductcr chip 2 by 
the resin encapsulate 4. 

In detail, a cavity b2 defined in a lower meld SI is 
spaced apart from the peripheral surface of the semiconductor 
chip 2 at its side surface, as shown in fig. <3. Accordingly, 
when the resin encapsulate < is molded in the mold, the 
semiconductor chip 2 is completely encapsulated by the resin 
encapsulate <, as shown in Fic. The formation region of the 

resin encapsulate 4 encapsulating the semiconductcr chip 2' can 
be optionally set by appropriately varying the shape of the 
cavity 33 or S2 of the mold 30 or 50. 

Where the upper mold 31 has a recess for mounting the 
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protrusion & fcrned on eaz^, leec 2 therein, it is pcss;c:e zz 
obtain a semiconductor device 60 m which the protrusion & is 
greatly protruded from the resin encapsulate as showr. i:\ TLc. 
45. The sexicor.cuctor dev:ce 60 shown ir. Tic. <r e>:r.;r:.t5 a- 
ir.prcvec xcur.tir.c efficiency to the circuit board :c rerajse tr.e 
protrusion & is greatly protruded from the resin encapsulate <. 
Also, it is unnecessary to form the bumps 5, as in the above 
mentioned embodiments. Accordingly, it is possible to simplify 
the fabrication process for the semiconductor device 60. 

[tTTZzrs or the invention) 

As apparent from the above description, various effects 
are obtained in accordance with the present invention. 

In accordance with the invention of claims 2 and 2, it is 
possible to achieve an improvement in heat resistance, 
mechanical strength, and tem.perature resistance. Since the 
electrode pads and leads are connected together using wires, it 
is possible to set the layout of the leads irrespective of the 
layout of the electrode pads. An improvement in the matching 
ability cf the semiconductor device to the circuit board. The 
resin encapsulate provides an improvement in reliability because 
it s*^rely protects the connected wires. Since the outer 
cc.nnectmg terminals are exposed from the resin encapsulate, the 
electrical connection of ,the semiconductor device to the circuit 
board can be surely provided. 
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In accordance wiih -he invention cf claim 3, the 
ir.sulaiing anc bonding processes fcr zhe semiconcuctcr cr.;p a-c 
2eacs can be siir.ultaneously conducted because the polyir.ice 
filr., as an insulating ir.eiriber, interposed between the 
S ser.icsndjctcr chip and the leads serves. as an adhesive. 

Accordingly, it is possible to simplify the structure of tr.e 
serr.i conductor device which achieving an easy fabrication cf the 
semiconductor device, as compared to the case in which the 
insulating mer-ber and the adhesive are separately prcvicec. 

-~ accordance with the invention of- claim <, each 
protrusion is integrally formed with an associated one of the 
leads. Accordingly, it is possible to achieve a simplification 
m structure, as compared to the case m which the protrusion 
and lead are formed using separate materials, respectively. In 
15 accordance with the invention of claim r, a wire is used for the 

connection between the electrode pad end lead. Accordingly, it 
is possible to achieve an easy connection fcr the wire between 
the electrode pad and lead. 

In accordance with the invention of claim 6, a bump is 
formed on each protrusion. Accordingly, it is possible to 
achieve an easy connection cf the sem.i conductor device to the 
circuit board, as compared to the case in which the protrusion 
IS directly mounted on the circuit board. In accordance with 
the invention cf clai.m 7, the leads and semiconductor chip are 
bonded together by maintainin; the pclyimide film at a certain 
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zer.pereiure and a cezzain pressure, t^e^eby cajsir.^ zte 
poiyimide film to serve as an adhesive. Acrorcincly, the 
insulating and bonainc processes for the leads and se.xiccrdurtcr 
chip can be sixultaneo-jsly ccnductec. 

Since each electrode pad rcrT;ed on the serr.; conc-ctcr cr.:r 
is connected to an associated one ct the leads by means c; a 
wire in the bonding process, it is possible to vary the layout 
ci the leads with respect to the layout of the electrode pads by 
selecting an appropriate connection method. The fabrication of 
the semiconductor device involves only four processes, that is. 
a lead forming process, a bonding process, a connecting process, 
and a resin encapsulating process. Since the fabrication of 
ser.iccncuctor device is achieved using, a reduced nu.T±)er of 
processes, as mentioned above, an improvement in production 
efficiency is obtained. 

:n accordance with the invention cf claim 8, an easy 
bonding process can be achieved because the bonding process can 
be conducted without a control for the temperature applied to 
the polyimide film within a desired range. In accordance with 
the invention of claim 9, the connection between the electrode 
pads and the leads can be simply and SMztly achieved because the 
electrode pads and jeads are electrically connected together m 
accordance with a direct lead bonding process. 

In accordance with the invention of claim. 10 and U, the 
lead pitch of the outer lead portions is less than the :ead 
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pitch of zhe inner lead portions, Accorcinciy, t^e ;r.r.er leacs 
can cope with a small pitch of the electrode pads en tr.e 
semiconductor chip to which the inner lead portions are 
electrically connected. Turtherncre, the r.ojntmc efficiency zt 
5 the semiconductor device to the circuit .beard is iT.prcvec 

because the lead pitch of the outer lead portions electrically 
connected to the circuit board is large. Since each protrusion 
is formed on an associated one of the outer lead portions, it 
can be used as an outer connecting terriinal. Acccrdincly, it 
.10 further improves the mounting efficiency. 

In accordance with the invention of claim 12 and 13, it 
is possible to easily form leads cf a sr.all pitch integrally 
for.Tted with protrusions. 2n accordance with the invention of 
clai,-!! K, the lead pattern forr.ing process end the protrusion 
15 forming process are conducted in a separate fashion. 

Accordingly, the thickness of a blank used can be selected 
irrespective of the height cf the protrusion. Therefore, it is 
possible to reduce the pitch of a lead pattern when a thin blank 
is used. In the protrusion forming process, it is possible to 
20 form protrusions having an optional height. An improvement in 
t.he freedom of design is also achieved. 

2n accordance with the invention of clair.s 15 to 1", it 
is possible to easily conduct the protrusion forming process. 
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